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TITLE OF THE INVENTION 

APPARATUS TO LOAD A DISC CARTRIDGE 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims the benefit of Korean Patent Application No. 2003-50264 filed 
on July 22, 2003 in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to an apparatus to accommodate a disc cartridge and to 
load the disc cartridge in a drive, and more particularly, to a loading apparatus which can 
accommodate a bare disc as well. 

2. Description of the Related Art 

[0003] Recently, there has been an increase in the use of optical discs, such as Compact 
Discs (CDs), Digital Versatile Discs (DVDs), and Blue Ray Discs (BDs), as an information 
recording/reproducing media. In general, the optical disc is accommodated in a tray in form of a 
bare disc and loaded in a drive. The bare disc requires careful handling since a surface of the 
disc is exposed to the outside. Accordingly, disc cartridges which can prevent damage to the 
disc and facilitate handling of the disc have been suggested. However, research and 
development regarding a loading apparatus for accommodating the disc cartridge has not been 
actively performed. 

[0004] Japanese Patent Publication No. 63-146268 discloses an example of the loading 
apparatus which can accommodate the disc cartridge. Also, Japanese Patent Publication No. 
11-149687 and Japanese Patent Publication No. 2000-113553 disclose loading apparatuses 
which can accommodate both the disc cartridge and the bare disc. Nevertheless, actual use of 
the apparatuses is difficult due to the complicated structure thereof. 

SUMMARY OF THE INVENTION 
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[0005] To solve the above and/or other problems, the present invention provides a loading 
apparatus which can stably accommodate a disc cartridge. 

[0006] Furthermore, the present invention provides a loading apparatus which can stably 
accommodate both a disc cartridge and a bare disc. 

[0007] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0008] According to an aspect of the present invention, an apparatus for accommodating and 
loading a disc cartridge in a drive, the apparatus includes a tray on which the disc cartridge is 
accommodated; a locking lever having a locking hook caught in a groove formed at a side wall 
of the disc cartridge when accommodated on the tray and which restricts/releases the disc 
cartridge using the locking hook; and a sliding holder slidably installed at the tray to prevent the 
disc cartridge from moving by pressing the disc cartridge restricted by the locking lever in one 
direction. 

[0009] According to an aspect of the invention, when the disc cartridge is loaded, the locking 
lever is restricted by the sliding holder. 

[0010] According to an aspect of the invention, the locking lever has one end on which the 
locking hook is formed and another end having a support portion and which is rotatably installed 
on the tray, where the support portion is restricted by the sliding holder when the disc cartridge 
is loaded. 

[001 1] According to an aspect of the invention, an accommodation portion to accommodate a 
bare disc is formed on an upper surface of the tray and a protrusion to prevent the bare disc 
from escaping from a set position is installed around the accommodation portion, the protrusion 
being elastically installed so as to retract into the tray. 

[0012] According to an aspect of the invention, the apparatus is used in a tray having an 
open front surface portion. 

[0013] According to an aspect of the invention, the disc includes a reproduction disc and a 
recordable disc such as CD-R/RW, a DVD-R/RW, a DVD-RAM, and a next generation DVD 
such as Blu-ray discs or Advanced Optical Discs. 
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[0014] According to an aspect of the invention, the disc includes an optical or a non-optical 
type. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 5] These and/or other features and advantages of the present invention will become 
apparent and more readily appreciated by describing in detail embodiments thereof with 
reference to the accompanying drawings in which: 

FIG. 1 is an exploded perspective view illustrating a disc drive using a loading apparatus 
according to an embodiment of the present invention; 

FIGS. 2A through 2C are views illustrating the disc cartridge being accommodated in a 
tray shown in FIG. 1 ; 

FIG. 3 is a sectional view taken along line VI-VI of FIG. 1; 

FIG. 4 is a perspective view illustrating a holding state when the disc cartridge is inserted 
with its upper and lower surfaces reversed; and 

FIG. 5 shows the disc drive of FIG. 1 holding a bare disc. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0016] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0017] Referring to FIG. 1 , a disc drive adopting a loading apparatus according to an 
embodiment of the present invention includes a main body 200 having a turntable on which a 
disc D is accommodated and an optical pickup 230 that records and/or reproduces with respect 
to the disc D. A tray 240 accommodates the disc D or a cartridge 20 containing the disc D and 
slides in and out of the main body 200. A cover 201 covers the main body 200. The cover 
further includes an opening lever 221 opens and shuts a shutter 21 of the cartridge 20, and a 
clamper 220 that clamps the disc D onto the turntable 210. 

[0018] The tray 240 includes a cartridge holding unit that fixes the cartridge 20 containing the 
disc D and a bare disc holding unit that fixes a bare disc D having no cartridge. The cartridge 
holding unit includes a pair of locking levers 310 elastically and rotatably installed on the tray 
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240 and a sliding holder 320 slidably installed on the tray 240. A first spring 321 elastically 
biases the sliding holder 320 toward a front surface of the tray 240. 

[0019] Support portions 311a and 311b are formed at one end of the locking lever 310. The 
support portions 311a and 311b are restricted by predetermined stopping protrusions 241 and 
deformed to be elastically restored according to a rotation of the locking lever 310. A locking 
hook 312 fixes the cartridge 20 by being caught in a front groove 22a of groves 22a and 22b 
formed at the side surface of the cartridge 20. The locking hook 312 is formed at the other end 
of the locking lever 310. The height of the locking hook 312 relative to the tray 240 is shorter 
than the thickness of the disc cartridge 20 when accommodated on the tray 240 according to an 
aspect of the invention. The locking hook 312 is installed to closely contact a surface of the tray 
240 on which the cartridge 20 is accommodated. 

[0020] When the cartridge 20 is pushed from the front side of the tray 240, as shown in FIG. 
2A, the locking hook 312 of the locking lever 310 bumps against the leading end of the cartridge 
20. Then, as the cartridge 20 proceeds further, the first support portion 311a of the support 
portion 311a and 311b is greatly bent and the locking lever 310 rotates in a direction in which 
the locking hook 312 moves outward, as shown in FIG. 2B. When the cartridge 20 has been 
accommodated at an accommodating position of the tray 240 as shown in FIG. 2C, the locking 
lever 310 returns to the original position by a restoring force of the first support portion 311a and 
the locking hook 312 is caught in the groove 22a. Then, a hooking protrusion 243 provided on 
the tray 240 is caught in the rear groove 22b. As such, the cartridge 20 is fixed in the tray 240. 
It is understood that the hooking protrusion 243 need not be used in all aspects of the invention, 
and that, where additional support of the cartridge 20 is desired instead of or in addition to that 
provided by the locking hook 312 as shown in FIG. 2C, other mechanisms can be used to 
support a rear side of the disc cartridge 20 instead of or in addition to the groove 22b and 
protrusion 243 combination set forth in the shown embodiment. Additionally, it is understood 
that the location of the groove 22b can be disposed other than at the rear of the cartridge 20 
and/or other than on a same side as the grove 22a. 

[0021] Also, when the cartridge 20 is in a fixed state, the sliding holder 320 further supports 
the cartridge 20 to not be moved by pressing the cartridge 20 toward the front side of the tray 
240 (i.e., biased against the hooking protrusion 243 and/or the locking hook 312 as shown in 
FIG. 2C). Simultaneously, a side wall portion 320a of the sliding holder 320 blocks the second 
support portion 311b to prevent the locking lever 310 from rotating. Accordingly, the cartridge 
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20 is stably and fixedly supported on the tray 240. When the cartridge 20 is to be ejected, after 
the hooking protrusion 243 is drawn back from the groove 22b, the cartridge 20 is pulled back 
with a force greater than the elasticity of the locking lever 310 supporting the locking hook 312. 

[0022] The locking lever 310 further comprises an interference protrusion 313. The 
interference protrusion 313 is an element used in a reverse insertion prevention unit, which will 
be described later. According to an aspect of the invention, when the tray 240 is inserted in the 
main body 200, the interference protrusion 313 is restricted by a side wall of the main body 200 
to prevent the locking hook 312 from being unlocked during recording and/or reproduction. It is 
understood that the interference protrusion 313 can be used to prevent unlocking of the locking 
hook 312 instead of or in addition to the second support portion 311b, which prevents the 
locking lever 310 from rotating to unlock the locking hook 312. 

[0023] Next, the bare disc holding unit includes the sliding holder 320 slidably installed at the 
tray 240, and the first spring 321 elastically biasing the sliding holder 320 toward the front side 
of the tray 240 (i.e., in a direction opposite to the direction in which the cartridge 20 enters). The 
bare disc holding unit further includes a pair of protrusions 322 supporting the disc D from the 
opposite side to the sliding holder 320, to protrude from the tray 240 by an elastic force of a 
second spring 323 shown in FIG. 3. That is, the sliding holder 320 is used for both the cartridge 
holding unit and the bare disc holding unit. When the cartridge 20 is loaded, the sliding holder 
320 is pushed inwardly by the cartridge 20. Then, when the cartridge 20 is ejected, the sliding 
holder 320 returns to a position near the accommodation portion 240a by being restored by the 
first spring 321. The protrusions 322 are pushed down under the tray 240 by being pressed by 
the cartridge 20 as shown in FIG. 2A and then protrudes back above the tray 240 by being 
restored by the second spring 323 after the cartridge 20 is ejected as shown in FIG. 1. That is, 
when the cartridge 20 is accommodated on the tray 240, both the sliding holder 320 and the 
protrusions 322 are moved back from the original positions to be disposed not to interfere with 
the tray 240. 

[0024] When the disc D is accommodated, the sliding holder 320 and the protrusions 322 are 
disposed near the accommodation portion 240a to support an edge portion of the disc D to not 
escape from the accommodation portion 240a as shown in FIG. 5. Thus, when the disc D is 
accommodated on the accommodation portion 240a, the sliding holder 320 prevents the disc D 
from escaping toward the inside of the main body 200 and the protrusions 322 prevents the disc 
D from escaping in the opposite direction. 
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[0025] According to an aspect of the invention, an inclined surface 322a inclined toward the 
accommodation portion 240a is formed on the protrusions 322 as shown in FIG. 3. Thus, when 
the disc D is placed on the protrusions 322, the disc D is smoothly moved along the inclined 
surface 322a into the accommodation portion 240a shown in FIG. 5. 

[0026] Therefore, when the cartridge 20 is accommodated, the cartridge holding unit 
including the sliding holder 320 and the locking lever 310 firmly supports the cartridge 20. Also, 
when the disc D is accommodated, the bare disc holding unit including the sliding holder 320 
and the protrusions 322 firmly supports the disc D. 

[0027] Next, a unit to prevent reverse insertion of the disc cartridge 20 is provided on the tray 
240 of an aspect of the present invention. The upper and lower surface reverse insertion 
prevention unit includes the interference protrusion 313 of the locking lever 310. The 
interference protrusion 313 protrudes outward through a window 240b formed in the side wall of 
the tray 240 by a distance d1. However, as shown in FIG. 2A, since the distance d1 is shorter 
than a distance d between the side wall of the tray 240 and the side wall of the main body 200, 
on condition that an external force is not applied, the interference protrusion 313 does not 
interfere with the side wall of the main body 200 when the tray 240 slides in and out of the main 
body 200. Also, when the cartridge 20 enters, as shown in FIG. 2B, the locking hook 312 
contacts the leading end of the cartridge 20 and is deformed outwardly so that the interference 
protrusion 313 protrudes further outward than the distance d. When the cartridge 20 enters 
correctly as shown in FIG. 2C, the locking hook 312 is restored as being caught in the groove 
22a and thus the interference protrusion 313 is returned to its original position where the 
interference protrusion 313 does not interfere with the side wall of the main body 200 while 
allowing the locking hook 312 to secure the cartridge 20 to prevent removal while the tray 240 is 
in the main body 200 during reproduction and/or reproduction. In the shown embodiment, the 
height of the locking hook 312 and the interference protrusion 313 relative to the tray 240 is 
shorter than the thickness of the disc cartridge 20 when accommodated on the tray 240 so such 
that the interference protrusion 313 and the locking hook 312 can be received at the 
corresponding window 240b and groove 22a according to an aspect of the invention. However, 
where the window 240b and/or the groove 22a are otherwise located or shaped, it is understood 
that the height of the locking hook 312 and/or the interference protrusion 313 relative to the tray 
240 is adjusted accordingly. 
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[0028] However, when the cartridge 20 enters reversely (i.e., with the upper and lower 
surfaces upside down), the locking hook 312, which is deformed outwardly as the cartridge 20 
enters, does not meet the groove 22a as shown in FIG. 4. Thus, the interference protrusion 313 
is maintained in a state of protruding outwardly. In this state, if the tray 240 is pushed into the 
main body 200, the interference protrusion 313 bumps against the side wall of the main body 
200 so that entry of the tray 240 is prevented. Thus, when the upper and lower surfaces of the 
cartridge 20 are reversed, the tray 240 is prevented from entering the main body 200 by the 
interference protrusion 313. 

[0029] While described in terms of a tray, it is understood that the present invention can be 
utilized with a caddy that is removable from the main body 200. Further it is understood that the 
drive could include a blocking element such that, when the interference protrusion 313 is in the 
state shown in FIG. 4, the blocking elements prevents insertion into the main body 200 instead 
of or in addition to a side of the main body. Moreover, while described in terms of a locking 
hook 312 disposed on a locking lever 310 interacting with a groove 22a of the cartridge 20, it is 
understood that the locking lever 310 could include the groove 22a and the cartridge 20 could 
include the locking hook 312, and that other mechanisms could be used which receive each 
other with sufficient counterforce to overcome a bias force provided by the sliding holder 320. 
Further, it is understood that the groove 22a could be disposed at a lower portion instead of or in 
addition to the upper portion as shown in FIG. 4, and that the groove 22a could extend through 
the thickness of the cartridge 20. 

[0030] As described above, the loading apparatus according to the present invention 
provides at least the following advantages. Since the disc cartridge holding unit and the bare 
disc holding unit are provided, either the cartridge or the bare disc can be stably and firmly held 
on the tray. Also, since the cartridge or the bare disc can be fixedly held on the tray without the 
front side wall of the tray, the tray can be designed more freely. Additionally, since the cartridge 
upper and lower surfaces reverse insertion prevention unit is provided, the cartridge can always 
enter in a correct manner so that a damage to the apparatus due to mishandling can be 
prevented. 

[0031] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 
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